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ABSTRACT 

Nigella sativa is widely used medicinal plant throughout India and 
popular in various indigenous system of medicine like Ayurveda, 
Siddha, Unani and Tibb. one of the traditionally known herb well 
known for its healing properties. This review mainly focuses on 
the pharmacological action of seed extracts, oils and active 
constituents for their wide spectrum biological properties such as 
antioxidant, anti diabetic, anti-microbial, anti-cancerous, etc. Very 
low level of toxicity has been reported through and chronic 
toxicity studies. Since the N. sativa seeds hold immense 
therapeutic potential. Nevertheless, more clinical studies are 
needed to further asses the efficacy and safety in therapeutic 
applications. The present review is therefore an effort to give a 
survey of literature on phytochemistry and pharmacological 
activities of Nigella sativa seed. 
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INTRODUCTION 

Herbs are vital source of drugs from 
the ancient time holding the scenario of the 
Indian system of medicine. Nigella sativa 
(NS) belonging to family Ranunculaceae is a 
spice which is well known for its medicinal 
properties. It is commonly known as black 
cumin. NS is an annual flowering plant, 
native to south west Asia and cultivated in 
countries like Middle Eastern Mediterranean 



region, South Europe, Syria, Turkey, Saudi 
Arabia, Pakistan, India 1 . Seeds of this plant 
have also been extensively used in the Unani 
system of medicine ranging from external 
application to ingestion for diseases such as 
diabetes, kidney failure 2 . In folk medicine, it 
has been traditionally used for variety of 
applications including treatments related to 
respiratory health, stomach and intestinal 
health, kidney and liver function, circulatory 
and immune system support, and for general 
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overall wellbeing 3 . NS have been 
extensively in use for centuries in folk 
medicines, both as herb and for oil by people 
in Asia, Middle East, and Africa for 
medicinal purposes. Seeds are used as a new 
source of edible oils and food applications as 
spice and condiments in cakes, breads, 
pastries, curries, pickles and in seasoning 
etc. Among Muslims, it is regarded as one of 
the greatest forms of healing medicine 
available. In the Greco Arab/Unani Tibb 
system of medicine, black seed has been 
regarded as a valuable remedy in hepatic and 
digestive disorders and has been described 
as a stimulant in a variety ofconditions, 
ascribed to an imbalance of cold humors. 
Recent pharmacological investigations have 
proved the potential therapeutic effects of 
NS seed as well as its oil through various 
studies 4 . A number of investigations have 
tried to elucidate the mechanism of action of 
these compounds at cellular level. The 
objective of this review is to compile all this 
literature systematically to know their 
effects, mechanism of action and safety for 
therapeutic applications. 

CHEMICAL COMPOSITIONS OF SEED 

The variation in nutrient 
composition of NS varieties from different 
origin is due to variation of cultivated 
region, storage condition and maturity stage. 
NS seeds contain 26.7 % protein, 28.5% fat, 
24.9% carbohydrates, 8.4% crude fiber and 
4.8 % ash on dry weight basis 5 . The seed is 
also a good source of many vitamins and 
minerals particularly Cu, P, Zn and Fe. 
Fixed oil contains 22% mono unsaturated 
fatty acids (MUFA) and 50% 
polyunsaturated fatty acid (PUFA) and it is 
also rich in linoleic acid and oleic acid. 



Among sterols, a-Sitosterol is the major 
form, which accounts for 44% and 54% of 
the total sterols in Tunisian and Iranian 
varieties of seed oils respectively 6 ' 7 , 
followed by stigmasterol (6.57-20.92% of 
total sterols). Total poly phenolic content of 
NS oil was found to be 250-300 mg gallic 
acid equivalent/kg oil. Essential oil (0.41 to 
0.44%) consists of a mixture of 
monoterpenes as analyzed by GCMS 8 . 
Nearly 32 compounds have been identified, 
of which thymoquinone(30-48%), 
thymohydroquinone, dithymoquinone, p- 
cymene (7-15%), carvacrol (6-12%), 4 
terpineol (2-7%), t-anethol (1-4%), 
sesquiterpene longifolene (1-8%) and a- 
pinene are some of the predominant 
compounds. Other derivatives found in trace 
amounts include carvone, limonene, 
citronellol. Many of these compounds are 
capable of inducing pharmacological effects 
in humans. Most of the properties of whole 
seeds or their extracts are mainly attributed 
to quinine constituents, of which 
thymoquinone (TQ) is the most abundant as 
well as the potent pharmacologically active 
compound which readily dimerises to form 
dithymoquinone. Seeds contain indazole 
ring bearing alkaloids such as nigellicine, 
nigellidine 9 whereas nigellimine and its N- 
oxides are of isoquinoline alkaloids. 

ANTIOXIDANT PROPERTY 

NS oil as well as TQ have been 
shown to prevent oxidative injuries. 
Incorporation of ethanolic extract of NS 
seeds in corn oil retarded the oxidative 
deterioration of triglycerides 11 . These 
possible antioxidant effects may be related 
to inhibition of eicosanoid generation, 
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namely thromboxane B2 and leucotrienes 
B4 (by inhibiting cyclooxygenase and 5- 
lipooxygenase respectively), and membrane 
lipid peroxidation. Oral feeding of NS oil or 
TQ has protected the methionine induced 
hyperhomocysteinemia by enhancing the 
antioxidant status and amelioration of 
triglycerides, lipid per oxidation and 
cholesterol concentration in plasma 13 . Intra 
peritoneal (i.p) injection of NSO and TQ 
have also shown protective effects on lipid 
per oxidation process during ischemia 
reperfusion injury (IRI) in rat hippocampus 
(14). The attenuation of oxidative stress by 
radical scavenging properties of NSO has 
been clearly indicated in pentylenetatrazol 
(PTZ) induced seizure-kindled mice 15 . TQ is 
a potent chemo preventive agent and has 
been shown to suppress the Fe-NTA- 
induced oxidative stress, hyper proliferative 
response and renal carcinogenesis in Wistar 
rats 16 . Oral feeding of the diet containing NS 
powder at 10% level antagonized the 
oxidative stress effects induced by hepato 
carcinogens such as dibutylamine and 
NaN03 in Swiss albino rats by normalizing 
GSH and NO levels 17 . Dietary supplemen- 
tation of seed powder inhibits the oxidative 
stress caused by oxidized corn oil in 
rats 1 .Treating with NS for 6 weeks in 
broiler chicks prevented the liver from 
oxidative stress by decreasing hepatic lipid 
per oxidation and increasing the activities of 
enzymes such as catalase, glutathione-S 
transferase, adenosine deaminase, 
myeloperoxidase 19 . Most recently, the 
antioxidant activities of crude methanolic 
extract of black cumin seed cake were also 
investigated and some of the phenolic 
compounds such as hydroxybenzoic, 
syringic and pcumaric acids were identified 



with significant antioxidant properties under 

20 

in vitro systems . 

ANTI-DIABETIC PROPERTY 

Oxidative stress is also believed to 
play a role in the pathogenesis of diabetes 
mellitus (DM). Black cumin is one of the 
most recommended plants for diabetics and 
the hypoglycemic effect of NSO may be due 
to extra-pancreatic action as reported by El- 
Dakhakhny et al., 21 . NS treatment exerts a 
protective effect in diabetes by decreasing 
oxidative stress and preserving pancreatic 
beta-cell integrity. Consequently, NS may be 
clinically useful for protecting beta-cells 
against oxidative stress 22 . The insulinotrophic 
effect of NS is at least partly mediated by 
stimulation of insulin release and several 
reports have been published recently in 
support of this. Kanter et al., 23 have reported 
that prior treatment of diabetic rats (induced 
by streptozotocin), with NS, protected the 
pancreatic B -cells and also decreased the 
malonaldehyde concentration in pancreas 
and nitric oxide level in serum. Similarly, 
Insulinotropic effect of oil has also been 
demonstrated in streptozotocin plus 
nicotinamide induced diabetesmellitus in 
hamsters 24 . Oral treatment of oil for 4 weeks 
increased the serum insulin level due to 
stimulatory effect on a cell function, as 
partly and also decreased the blood glucose 
level significantly. In an another study, 
hypoglycemic effect of oil in hamster 
showed decrease in hepatic gluconeogenesis 
and immunopotentiating effect through 
stimulation of macrophage phagocytic 
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activity either directly or via activation of 
lymphocytes has been also observed 25 . A 
clear concentration-dependent increase in 
insulin release from isolated pancreatic islets 
was observed for the basic sub-fraction and 
whole defatted extract 26 . Synergistic effect 
of NS with human parathyroid hormone 
(hPTH) showed to be more effective than 
treatment with NS or hPTH alone in 
improving bone mass, connectivity, 
biomechanical behaviour and strength in 
insulin-dependent diabetic rats 1 . Treatment 
with NS could be an effective therapy for 
diabetes as well as diabetic osteopenia. 
Insulin hormone stimulates two signal 
transduction pathways through MPAK 
p42/44erk and PKB/Akt kinases, the later 
are responsible for enhanced glucose 
transport into skeletal muscle to form 
glycogen. From a study, the petroleum 
extract of NS given for 4 weeks by 
intragastric gavage in male Sprague-Dawly 
rats showed a dose dependent activation of 
these kinases, determined by western blot 
analysis of kinases from isolated 
hepatocytes, demonstrated to be in support 
of treating type II diabetic condition 28 . Oral 
administration of ethanolic extract of NS 
seeds (300 mg/kg body weight/day) for 30 
days to streptozotocin induced diabetic rats 
significantly reduced the elevated levels of 
blood glucose, lipids, plasma insulin and 
improved altered levels of lipid peroxidation 
products (TBARS and hydroperoxides) and 
antioxidant enzymes like catalase, superoxide 
dismutase, reduced glutathione and 
glutathione peroxidase in liver and kidney 29 . 
In a clinical studies, oral administration of 



NS seed powder (lg/day) for 2 months to 
hypercholesterolemic patients reduced total 
cholesterol, triglycerides, HDL cholesterol 
and LDL cholesterol 31 ' 32 . The mechanism of 
action for the anti-diabetic property of the 
TQ is still unclear. 

ANTI CANCEROUS PROPERTY 

Ethanolic extract of NS has been 
demonstrated to inhibit the EAT (Ehrlich 
ascites tumor) tumor growth by reducing the 
cell count and tumor development 34 . Ethyl 
acetate fraction from 90% methanolic 
extract of black cumin exhibited significant 
growth inhibition of 2 leukemic cell lines 
and 5 solid tumor cell lines studied under in 
vitro conditions 35 . A decoction prepared 
from NS seed in combination with 
Hemidesmus indicus and Smilax glabra 
protected diethylnitrosoamine (DEN) 
induced hepatocarcinogenesis by inhibiting 
DEN mediated Glutathione S-transferase-P 
(GST-P) in rat liver 36 . Oral administration of 
TQ inhibited the benzo(a)pyrene (B(a)P)- 
induced forestomach carcinogenesis 37 and 
methylcholanthrene (MC)- induced fibro 
sarcoma tumor genesis 38 in mice. The 
molecular mechanism of the TQ has not 
been well characterized, but in a study 
inhibition of the growth of HCT-116 human 
colon cancer cells by TQ was correlated 
with Gl phase arrest of the cell cycle 39 . 
Further, TUNEL staining and flow 
cytometry analysis indicated that TQ 
triggered the apoptosis in a dose and time- 
dependent manner with a 2.5-4.5-fold 
increase in mRNA expression of p53 and the 
downstream p53 target gene, p21WAFl. In 



Journal of Chemistry and Chemical Sciences, Vol. 1 , Issue 4, 3 1 July, 20 1 1 (209-275) 



R. M. Shrivastava, et al, J. Chem. & Cheml. Sci. Vol.1 (4), 241-248 (201 1) 245 



an in vivo study using the DBA2/P815 (H2d) 
mouse model, results clearly showed that the 
injection of the essential oil into the tumor 
site significantly inhibited solid tumor 
development. Interestingly, the administra- 
tion of the essential oil into the tumor site 
inhibited the incidence of liver metastasis 
development too 40 . The administration of NS 
reduced the carcinogenic effects of DMBA 
carcinogen in mammary carcinoma, 
suggesting a protective role 41 . Kapoor 
et al., 43 have demonstrated the importance 
of DNA damage protection properties of NS 
in preventing the initiation of colon cancer 
induced by toxic agents such as 
azoxyme thane. 

ANTIMICROBIAL PROPERTY 

Black seed oil has been shown to be 
effective against a wide spectrum of 
organisms-bacteria like Bacillus cereus, B. 
subtilis, B.pumilus Staphylococcus aureus, 
S. epidermis, Echerichia coli, Pseudomonas 
aeuginosa, Salmonella abony 34 ' 35 , 
pathogenic yeast like Candida albicans etc. 
hysteria monocytogenes which is one of the 
fatal food-borne pathogens throughout the 
world and the inhibitory effect was of NS 
found to be twice more than the positive 
control, gentamicin 46 ' 41 . TQ showed high 
activity against Gram-positive bacteria and 
moulds like Fusarium solani and 
Aspergillus niger which causes aspergillosis 49 . 
NS also as a source of antidermatophytes 
drugs could be used for treatment of fungal 
skin infection caused by Trichophyton 



rubrum Trichophyton inter digitale, 
Trichophyton mentagrophytes, Ephidermo- 
phyton floccosum, Microsporum canis etc 42 . 
Antiviral effect of NSO against murine 
cytomegalovirus (MCMV) infection may be 
mediated by increasing of Mo number and 
function, and INF-a production. In tests with 
37 isolates of Shigella species (S. 
deysenteriae, S. flexneri, S. sonnei and S. 
boydii), 10 strains of V. cholerae and E. coli, 
the volatile seed oil of N.sativa showed 
promising activity against all the strains 
except S. deysenteriae. The minimum 
inhibitory concentration of the oil was 
between 50 and 400 urn/ ml for the various 
strains, demonstrate the therapeutic potential 
of the seed oil for the treatment of diarrhoea. 
Methanolic extract of NS showed 
antibacterial activity tested by disk diffusion 
method against S. aureus, pseudomonas 
aeruginosa, Klebsiella pneumonia 
Escherichia coli and Bacillus cereus (21, 
22). In an another investigation, 
antimicrobial effect was demonstrated 
against some standard and clinical strains 
such as Candida albicans, coagulase- 
positive S. aureus (CPSA) and Pseudomonas 
aeroginosa by agar dilution, cylinder plate 
and disk diffusion methods(23). 

DISCUSSION 

Seeds of N. sativa seem to possess 
magical properties and have been worked 
out extensively. It is a rich source of many 
important nutrients, selenium, tocopherol, 
all-trans-retinol, and also a good alternative 
source of essential fatty acids. Oil as well as 
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the main active compounds i.e. 
thymoquinone (TQ) from this plant have 
been shown to possess beneficial therapeutic 
potential on human health as it is evident 
from a many research findings. However, 
exploration into molecular mechanism for 
the active compounds need further research 
in future. Though a number of reports on 
this herb show great therapeutic values, 
concern over its usage in food is not much. 
NS seeds could be used to prepare multi- 
purpose products for pharmaceutical 
applications and its usage as dietary source 
of antioxidant should be considered largely 
for alleviating and ameliorating disease 
conditions. 
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